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COMPUTER^ONTROLLED X^Y IMAGING DEVICE 



The invention relates to a computer-controUed device for fonning an X-ray 
image or a fluoroscopic image or the like, wMch device includes a compute- and components 
which are connected to the computer and are selected from a gioup of components which 
includes an X-ray source, a collimator, an examination table, a detector, an image processing 
5 member, at least one monitor, a user interface, an archiving member and a printer, said 
computer being provided with a database for the storage of settings of the X-ray source and 
of the examination table and with a control member for carrying out such settings vMch are 
taken up in the database. It is to be noted, however, that a device of this kind may also be 
ananged for the execution of an examination by means of ultrasound. 
^ A device of the kind set forth is known from DE-A 19 625 410. 

The known device provides the setting of the X-ray source and the 
examination table in dependence on user-specific preferred settings. Such preferred settings 
may be stored, for example, on a chip card which can be introduced mto a readmg device for 
such a chip card, after which the X-ray source and the examination table can be adjusted m 
• conformity with the preferred data. 

US-A 3 932 759 discloses a device for carrying out X-iay examinations in 
which the setting of parameters which ate of relevance to the X-ray exposure, for example, 
the radiation intensity, is preprogrammed as a function of the organ of a patient to be 
examined. 

It is a drawback of such a known device that, despite the long felt need to 
facilitate the task of the user of the device, numerous actions are required stiU so as to carry 
out a patient examination. 

It is an object of the invention to improve this situation and to faciUtate the 
task of a user of the device of the kind set forth in the preamble. 

It is a further object of the invention to optimize the use of tiie device by 
reducing the amount of time required to carry out an X-ray exposure or the like on a patient. 

It is another object of the invention to reduce the personnel required for the 
use of flie device. 
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It is a fur&er object of the invention to improve the control of the formation of 
X-ray images or fluoroscopic unages by means of such a device, resulting in a hi^ degree of 
reproducibiUty which is independent of the user of the device to a significant extent. 

It is another object of the mvention to unprove the infomiation traffic m the 
hospital environment in which the device is installed. 

To this end, in confomiity with a first aspect of the invention, the device is 
characterized in that the database contains patient-specific data and exammation-specific 
data, andthatthe computer is arranged to execute a ptedetemuned exammation program m 
dependence on the patient-specific data and the examination-specific data taken up m the 
database, the control member carrying out, m dep^dence on the patient-specific data and the 
examination-specific data taken up in the database, the setting of the components selected 

from the group of components. 

The patient-specific datapreferably concerns mformationregardmg identity, 

physical features and the parts of the body of the patient to be examined. 

The exammation-specific data will preferably concern data relating to the tmie 
of examination, desired presettings of the X-ray source, of the detector and of the 
examination table, and to the exammation program to be executed. 

An examination canthus be executed in apracticaUy completely automated 
fashion; it is to be noted that in this contexttheterm-exammafion-istobeunderstoodina 

broad sense . An examination of this kind includes essentially an acquisition phase m which 
one or more images of the patient are formed, a reviewmg phase in which tire unages fomxed 
are reviewed, andaprinting or arcHvingphasemvWchaselectionoftixehnages formed IS 

printed so as to be evaluated by a radiologist and in which storage of a selection or of all 
images takes place in archives which are usually of tiie electronic type. 

Preferably, the computer is arranged to draft, in dependence on the 
predetermmed exammation program, a report which contains a selection of tiie images 
obtained. The reporting as part of an examination can tixus also be drafted in amamier whxch 
is automated to a high degree, so that tiie user merely has to draw conclusions fi:om tiie 
examination data taken up in tiie report. 
) During tiie execution of tiie examination phases, the computer-contix>Ued 

device in accordance witii tiie mvention optionally provides flie associated control of tiie at 
least one monitor, flie archiving member and tiie printer. 

In conformity witii a fiirther aspect of tiie invention, tiie device is characterized 
in ttiat tiie user mterfece is arranged to present computer-controUed instructions to a user, in 
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dependence on the patient-specific data and the examination-specific data, that is, 
instractions tuned to the progress of Ihe predefennined examination program. 

It is thus ensured that the presetting as weU as the further execution of an 
examination program can be performed completely under the control of the computer, the 
5 user being given each time mstructions concerning the fijrther operations required for this 
purpose. Making mistakes during the exammation can thus be very effectively counteracted. 

The invention will be described in detail hereinafter with reference to a non- 
limitative embodiment and the accompanying drawing. In the drawing: 

Fig. 1 is a symbolic representation of a number of temporally successive 
10 operations which serve to cany out an X-ray analysis on a series of patients; 

Fig. 2 is a diagrammatic representation of a computer-controlled device in 
accordance with the invention. 

In order to carry out, for example, a series of X-ray examinations by means of 
a self-contained X-ray examination apparatus, first the set of patients 1 (see Fig. 1) to be 
15 examined has to be defined. Patient-specific data is collected on the patients 1 so as to be 
input in the computer 6 of the device 5 as shown in Fig. 2. For each patient this information 
concerns the identity, physical characteristics, such as weight, and tire parts of tiie body to be 
examined for the relevant patient. This information can be derived, for example, 
automatically from a hospital information system. 

*e patients have been mdividualized m fliis manner, tiie actual 
examination can be performed for each patient mdividually m tiie device as symbolized by 
the section 2 of Fig. 1. 

Inter aHa tiie X-ray source 7 (see Fig, 2) and tiie examination table 9 are 
adjusted in dependence on tiie examination-specific data concerning tiie relevant patient; 

25 tiiese settings may also be dependent on patient-specific data. Subsequentiy, tiie relevant part 
of tiie body of tiie patient is examined. He section which is denoted by flie reference numeral 
3 in Fig. 1 symbolizes tiie analysis by tiie user of tiie unages tiius obtained. There are various 
possibilities in tiiis respect For example, comparatively lowradiation doses can be used so as 
to form a fluoroscopic hnage which enables mteractive examination of tiie patient, tiiat is. an 

30 exammation for which flie settings o^ fi>r example, tiie exammation table 9 are adapted 
during tiie examination. It is also possible to form a single image which can be reviewed 
duecfly on tiie monitor 1 2 of tiie device 5. 
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The section 4 of the Figure symbolizes that, subsequeat to the above real-time 
revievoBg, reportmg and archiving are possible by making the image available via a printer 
15 as shown in Fig. 2 or by storing the images formed in electronic archives 14. 

Fig. 2 shows Ihe above-mentioned components of the installation in a coherent 
representation. The core of the device 5 for carrying out an X-ray analysis or for forming an 
X-ray image or a fluoroscopic unage as elucidated above comprises a computer 6 whereto the 
various components of Ihe device are comxected. Fig. 2 shows an X-ray source 7, a coUimator 
8, an examination table 9 and a detector 10 which together constitute the core of the X-ray 
analysis device. Also dwwn are an unage processing member 1 1. a monitor 12, a user 
interface 13. an archiving member 14andaprinter orprinters 15; moreover,. data links which 
offer access to, for example, a hospital information system 16 or monitor equipment 17 
kstaUed elsewhere may also be connected to the computer 6. 

The computer 6 is provided, m amanner known to a person skilled in the art, 
with a database for the storage of settings for the X-ray source 7 and the examination table 9; 
the computer 6 is also provided, in amamier which is also known to aperson skilled mthe 
art, with a control member for realizing said settings which are stored m the database (for 
example, see DE-A 19 625 410). 

As has already been described, the database of the computer 6 also contams 
patient-specific data and exammation-specific data and the computer 6 is arranged to execute 
apredetermined examination program in dependence onti.e data taken up in the database; the 
control member of the computer 6 the realizes the setting of the various components of the 
device 5 in dependence on the said patient-specific data and exammation-specific data. Such 
settmg concerns not only the setting of the X-ray source 7, of the collimator 8, of the 
exammation table 9 and of the detector 10, but also the operation of the image processing 
member 1 1 which processes the images from the detector 10. The control member of the 
computer 6 also determines the order of and the rate at which the monitor 12 displays the 
images formed; it also detemiines &e form in which they are displayed and also provides the 
control of the printer or printers 15 and the archiving system 14. As has already been 
indicated above, a couplmg to a hospital' information system 16 is also feasible. On the basis 
) thereof, for example, mvoices canbe made up directly on the basis of Ihe operations carried 
out 

For the conteoUed conqdetion of an examination to be carried out on an 
individual patient there is also provided a user interface 13 which is arranged to present 
computer-controlled instructions to a user of the device 5 in dependence on the patient- 
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specific data and the examination-specific data taken up in the database of the computer 6; 
such instructions are then completely tuned to the execution of the predetermined 
examination program. 

As far as Ihe predetermined examination programs which may be taken up in 
the computer 6 of the system are concerned, it is desirable to gather such programs in groups 
in such a mamier that application groups are formed for examinations relating to a given part 
of the body of the patients to be examined. For example, one examination groi^ may relate to 
the digestive tract, a next examination group to the vascular system, a third examination 
group to the neurological system and so on. 

In each examination group fiirther ^pUcations can be distinguished. For 
example, with respect to the examination group "digestive tract" a distinction can be made as 
regards the region of the colon, the esophagus, the stomach and so on. For each appUcation of 
Uiis kind the database of the computer 6 contains associated settings of the X-ray source 7 
and possibly of the examination table 9; the presentation via monitors 12 and 17 and the 
archiving in the archiving member 14 can then also take place automatically in the mamier 
described above. Preferred settmgs of the various users of the device can also be taken into 
account 



PCT/IB02/01680 

WO 02/093986 



CLAIMS: 



1 A computer-controUed device for forming an X-ray image or a fluoroscopic 

image or the like, which device incl^«ies a computer and components which are connected to 
the computer and are selected from a group of components which includes an X-ray source, a 
collimator, an examination table, a detector, an image processing member, at least one 
5 monitor a user interface, an archiving member and a printer, said computer being provided 

with a database for the storage of settings of the X-ray source and of the examination table 
and also with a control member for carrying out such settings taken up in the database, 
characterized in diat the database contains patient-specific data and examination-specific 
data, and that the computer is arranged to execute a predetermined examination program m 
1 0 dependence on the patient-specific data and the examination-specific data taken up in the 
database, ttie control member carrying out, in dependence on the patient-specific data and the 
examination-specific data taken iq> in the database, the setting of Ihe components selected 
fiom the group. 

15 2 Adeviceasclahnedinclaiml.characterizedinthattheuserinterfaceis 

arranged to present computer-controUed instructions to a user, in dependence on the patient- 
specific data and flie examination-specific data, which instructions are tuned to the execution 
of the predetermined examinadon program. 

20 3 Adeviceasclaimedinclaimlor2,characterizedinthatthecomputer 

optionally controls the at least one monitor, the archiving member or the printer in order to 
provide, in dq)endence on the predetermined examination program, a real-time image and/or 
at least a print thereof and/or at least one image for archiving. 

25 4. AdeviceasclaimedinclaimS.characterizedinthatthecomputerisarranged 
to draft, independence on the predetermined examination program, a report which includes a 

selection of the images fonned. 
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5. A device as claimed in one of the preceding claims, characterized m that (he 

patient-spedfic data contains infonnation concerning the identily, physical features and parts 
of the body of ihe patient to be examined. 

5 6. A device as claimed in one of the preceding claims, characterized in that the 

examination-specific data contains information concerning the time of examination, desired 
presettings of the X-my source, the detector and the examination table, and the examination 
program to be executed. 
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